Abstract. Taiwan is difficult to further expand the scope of its export market in recent years. This paper made an empirical analysis about the comparative advantage of the export commodities in Taiwan during 2000-2014. The comparative advantages were analyzed by using the revealed comparative advantage index, trade competitiveness index and intra-industry trade index. And the results show as follows: there are comparative disadvantages on the export trade of primary products in Taiwan, and the disadvantages are gradually deteriorating. Industrial manufactured goods generally get rid of the comparative disadvantage, but they are still at a very weak advantage on the international competition. In Taiwan the overall comparative advantage of exports is not obvious. In order to further expand the exports, Taiwan needs to increase capital investment, enhance the core R&D capabilities and expand commodity trading network.
Introduction
From 1960s to 1990s, the advantageous geographical position of Taiwan promotes the rapid development of economic and export trade. Then Taiwan becomes one of the four tigers in Asia. In recent years, Facing the dual pressures from high technology market and low tech market, Taiwan's export market is difficult to be further expanded and urgently needs to transfer the export.
Generally speaking, in the past 15 years, exports and total export-import volume in Taiwan have shown an upward trend except for a few years. Total exports of taiwan amounts to $1220.8 billion in 1997. In comparison with 1997, exports rise 80% and exceed $200 billion in 2006. At the same year, net exports exceed $20 billion. From 2012 to 2014, exports are more than $300 billion, and in 2014 it amounts to $12 billion. With the continuous expansion of export trade, the share of exports in GDP even has reached 60% in some years.
In the past 20 years, machinery and transportation equipments are the main export commodities in Taiwan. And they amount to $69.5 billion in 2011, and account for 56.54% of total exports. From 2001 to 2013, the proportion is downward. But it rebounds to 52.68% in 2014. Manufactured goods classified by raw materials are the second largest category of export commodities in this area. Manufactured goods accounted for 23.2% of the total export in 1995, in 2014 the proportion is 15.28%. From 1995 to 2014 the proportion of chemical products gradually increases, while the proportion of miscellaneous products gradually decreases.
Methods

Index selection
This paper used three indexes to evaluate the comparative advantage of export products in Taiwan. These indexes are the revealed comparative advantage (RCA), trade competitiveness index (TC) and Intra-industry trade index (IIT).
RCA is a radio of the share of a product export machinery and transport equipment exports in the total exports.
In (1) j is the name of a country or region. i is the name of a product. ij X means the exports of i in j . j X means the exports of all products in j . iw X means the exports of i in the world. w X means the exports of all products in the world. Generally speaking, if RCA > 2.5, it means this product has a very strong export competitiveness; if 1.25 < RCA < 2.5, it means this product has a bit strong export competitiveness; if RCA < 0.8, it means this product has a weak export competitiveness.
TC is a radio of net export in the total export-import volume. It reflects the relative competitiveness of products.
In (2) it X means the exports of the product in a country (region) at a certain time. it M means the imports of the product in a country (region) at a certain time. Generally speaking, if TC>0, the production efficiency is higher than the international level. And when TC is larger,the competitive advantage is stronger. On the contrary, if TC<0, the production efficiency is lower than the international level, and this product is at a competitive disadvantage.
Crubel, H.C. and Lloyd Lloyd, P.T. put forward IIT index in 1975. The formula is as follows:
In (3) , i X means the exports of the product in a country (region) at a certain time. i M means the imports of the product in a country (region) at a certain time. IIT index is between 0 and 1. If IIT is closer to 0, inter-industry trade plays a more important role in trade of one product. If IIT is closer to 1, intra-industry trade plays a more important role in the trade of one product.
Data Categories
According to the Standard International Trade (SITC), this article selected nine kinds of goods(SITC0, SITC1, SITC2, SITC3, SITC4, SITC5, SITC6, SITC7 and SITC8) to carry on the comparative advantage analysis research. Among them, SITC0-4 are primary products, the author put them into natural resource intensive products; SITC5-8 are manufactured goods, SITC6 and SITC8 are regarded as labor intensive products, while SITC5 and SITC7 are regarded as capital and technology intensive products. And all the data are from the UNCATD database.
Empirical Analysis
The author calculated the RCA index of export commodities in Taiwan from 2000 to 2014, the results are shown in table 1. In the past 15 years, the RCA of SITC0 shows a downward trend. At the sanme time, the indexes of SITC1,SITC3 and SITC4 are very low. Although in the first five categories the RCA index of SITC2 is the highest one, the value is not more than 0.55. In addition, the declining RCA indexes of SITC0, SITC1, SITC2, SITC3 and SITC4 show that the comparative disadvantage of primary products in Taiwan is still worse, and natural resource intensive products export competitiveness is very weak. In terms of SITC5, the RCA has increased from 0.7 to 1.2 during 2000-2013, obviously it means that this commodity is gradually showing export competitiveness. For SITC7, the RCA index has been higher than 1.25 since the past 15 years. In Table 1 . RCA index of export commodities in Taiwan.   SITC0  SITC1  SITC2  SITC3  SITC4  SITC5  SITC6  SITC7  SITC8  2000 As shown in table 2, the export commodities RCA index of some countries or regions in 2013 are calculated. The SITC0 RCA index in Canada and India are greater than 1.25, and they have a strong export competitiveness. Among the comparative advantage index of SITC2, SITC3 and SITC4, Canada are in the first place, so the international competitiveness are the strongest. In the first four categories of goods, the RCA index of Chinese mainland, Hongkong, Taiwan, are almost at the bottom. Taiwan shows a significant disadvantage in the esports of SITC3, SITC1, SITC4, so the export competitiveness lags behind other countries or regions. UK has a strong comparative advantage in the SITC5 category of goods, and then USA and Taiwan area follows. For India, the SITC6 commodity has very strong competitiveness, and the RCA index is far higher than the second one(Chinese mainland) and the third one(Taiwan, China). South Korea, Hongkong region and Taiwan all have a strong export competitiveness in the competition of SITC7 products, but they are less competitive than Japan. The trade competitiveness index of export commodities in Taiwan during 2000-2014 was calculated, the results are shown in table 3. From the begaining of 20th century, the TC index of primary products on SITC0, SITC1, SITC2, SITC3 and SITC4 are negative. It indicats that primary products in Taiwan are comparative disadvantage, and the index presents a slow deterioration trend, especially on SITC2. For industrial manufactured goods, TC index on SITC5 is negative in 2000, and later rose to 0. At the same time, comparative disadvantage turns into a neutral advantage. The TC index on SITC6, SITC7 and SITC8 are greater than 0, but the maximum value is not more than 0.4. As a result, industrial manufactured goods have a certain comparative advantage, but the competitiveness is still very weak. So the export of primary products in Taiwan is at a disadvantage, and the manufactured products are in a weak comparative advantage. The authors calculated the intra industry trade index of all kinds of commodities in 2000-2014, the results are shown in table 4. The authors found the index IIT is larger for two kinds of products (SITC5,SITC7). And IIT index on SITC5 is more than 0.9 from 2005, then maintains a high level. Chemical products and related products (SITC5) in Taiwan has gradually catched up with the international level, and the competitive advantage of these products have increased. Although the IIT index on SITC7 at the beginning of the century is at a high level, but in recent years there is a downward trend on Taiwan's machinery and transport equipment (SITC7). It has to face more and more international competition, and further erode the original competitive advantage. Table 4 . Intra-industry trade index IIT.
Conclusions and Suggestions
Primary products have no international competitiveness in Taiwan. The export trade shows a comparative disadvantage, especially in beverages and tobacco, mineral fuels, lubricants and related materials, animal and vegetable oil, and wax. Because of the scarcity of resources, the international competitiveness of the natural resource intensive products is very weak. It is difficult to change this situation, but the gradual deterioration of the trend should be concerned about.
Industrial products industry in Taiwan has been out of the comparative disadvantage, and now it is in a weak comparative advantage in the international competition. Among capital and technology intensive products, the revealed comparative advantage index(RCA), trade competitiveness index(TC) and intra-industry trade index(IIT) of chemical products and related products increase quickly. These show that the industrial structure and technology development capabilities have been improved. Therefore, the whole industry gradually shows a certain international competitiveness. And the exports of machinery and transport equipment have a strong comparative advantage. Also the industrial structure is reasonable, and the technology development ability has reached a high level. In order to promote the sustainable development of the industry, it is necessary to increase industrial policy support, create their own independent core technology, and actively respond to the challenge of technical upgrading. At the same time, the export competitiveness of miscellaneous products is relatively stable, while export competitiveness of manufactured goods is decline. In Taiwan, the international competitiveness of labor-intensive products is weaker than that of capital and technology intensive products.
Compared with mainland China, Hongkong, Canada, Singapore, South Korea, the United States, Japan, India and the United Kingdom, the competitiveness of all kinds of primary products in Taiwan ranked amostly in the bottom. Among the Industrial manufactured goods, machinery and transport equipment category ranked in fourth, while the remaining three categories ranked in third. The international competitiveness of manufactured goods in Taiwan is stronger than that of primary products, but the advantage of international competition is not very obvious. For the the competition of export goods, Taiwan do not have the commodity type with a strong export competitiveness. And at this point, Taiwan is not same as Canada, India, and Mainland China. Compared with Korea and Hongkong, Taiwan has more competitive products, but the competitiveness of the single type of products still needs to be improved. Compared with singapore,the competitiveness gap between different kinds of goods is larger.
At present, the export products with comparative advantages in Taiwan are mainly capital intensive products. Such as equipment manufacturing and new technology development, their comparative advantages are gradually becoming prominent and export proportions increase year by year. To further expand exports and enhance the international competitiveness of export commodities, government should increase investment, promote product innovation, enhance the core R&D capability, promote the opening of overseas pavilion, hold the purchase fair, expand the commodity trade network, use a variety of marketing channels, and promote the further development of the economy.
